EP 2 687 441 A1

(1 9) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 2 687 441 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
22.01.2014 Bulletin 2014/04

(21) Application number: 12190618.4

(22) Date of filing: 30.10.2012

(51) IntCl.:
B64C 27/35(2006.01) B64C 27/48 (2006.07)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 19.07.2012 US 201213553317

(71) Applicant: Bell Helicopter Textron Inc.
Fort Worth, TX 76101 (US)

(72) Inventors:
* Chrestensen, George
Arlington, TX Texas 76016 (US)

e Corso, Lawrence M.
Keller, TX Texas 76248 (US)
¢ Sottiaux, Daniel
Flower Mound, TX Texas 75022 (US)

(74) Representative: Lawrence, John
Barker Brettell LLP
100 Hagley Road
Edgbaston
Birmingham
B16 8QQ (GB)

Remarks:

Amended claims in accordance with Rule 137(2)
EPC.

(54) Elastomeric bearing housing and mating grip for helicopter rotor system

(67)  According to one embodiment, a helicopter rotor
system (110) has a bearing (160; 200) disposed between
the drive train (112) and the rotor blade (120). The bear-
ing comprises an elastomeric material (162; 240), a hous-
ing member (164; 210, 220) coupled to the elastomeric
material, and an anti-rotation member (230) coupled to
the housing member opposite the elastomeric material.

A bearing mount (300) is coupled to the grip (160) and
comprises a first opening (310) configured to receive the
anti-rotation member of the bearing. The first opening is
defined at least in part by a first surface that receives the
anti-rotation member (230) and prevents the anti-rotation
member from completing a rotation within the first open-

ing.
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Description

TECHNICAL FIELD

[0001] Thisinventionrelates generally to helicopter ro-
tor systems, and more particularly, to an elastomeric
bearing housing and a mating grip for a rotor system.

BACKGROUND

[0002] A helicopter may include one or more rotor sys-
tems. One example of a helicopter rotor system is a main
rotor system. A main rotor system may generate aero-
dynamic lift to support the weight of the helicopter in flight
and thrust to counteract aerodynamic drag and move the
helicopter in forward flight. Another example of a helicop-
ter rotor system is a tail rotor system. A tail rotor system
may generate thrust in the same direction as the main
rotor system’s rotation to counter the torque effect cre-
ated by the main rotor system. Arotor system may include
one or more pitch links to rotate, deflect, and/or adjust
rotor blades.

SUMMARY

[0003] According to one embodiment, a helicopter ro-
tor system has a bearing disposed between the drive
train and the rotor blade. The bearing comprises an elas-
tomeric material, a housing member coupled to the elas-
tomeric material, and an anti-rotation member coupled
to the housing member opposite the elastomeric mate-
rial. Abearing mountis coupled to the grip and comprises
a first opening configured to receive the anti-rotation
member of the bearing. The first opening is defined at
least in part by a first surface that receives the anti-rota-
tion member and prevents the anti-rotation member from
completing a rotation within the first opening.

[0004] Particular embodiments of the present disclo-
sure may provide one or more technical advantages. A
technical advantage of one embodiment may include the
capability to prevent rotation of a bearing against a bear-
ing mount in the grip of a helicopter rotor system. A tech-
nical advantage of one embodiment may also include the
capability to reduce the size and weight of a centrifugal
force bearing in a helicopter rotor system. A technical
advantage of one embodiment may also include the ca-
pability to reduce the size and number of attachment
members used to attach a bearing to a bearing mount in
the grip of a helicopter rotor system.

[0005] Certain embodiments of the present disclosure
may include some, all, or none of the above advantages.
One or more other technical advantages may be readily
apparent to those skilled in the art from the figures, de-
scriptions, and claims included herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] To provide a more complete understanding of
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the present invention and the features and advantages
thereof, reference is made to the following description
taken in conjunction with the accompanying drawings, in
which:

FIGURE 1 shows a helicopter according to one ex-
ample embodiment;

FIGURE 2 shows a cross-section view of the rotor
system and a blade of the helicopter of FIGURE 1
according to one example embodiment;

FIGURE 3 shows a bearing that may protect the rotor
system of FIGURE 2 against centrifugal forces;

FIGURE 4A shows a bearing according to one ex-
ample embodiment that may protect the rotor system
of FIGURE 2 against centrifugal forces;

FIGURE 4B shows the bearing of FIGURE 4A with
the attachment member removed according to one
example embodiment; and

FIGURES 5A and 5B show cross-section views of
the bearing of FIGURE 4B installed in the rotor sys-
tem of FIGURE 2 according to one example embod-
iment.

DETAILED DESCRIPTION OF THE DRAWINGS

[0007] FIGURE 1 shows a helicopter 100 according to
one example embodiment. Helicopter 100 features a ro-
tor system 110, blades 120, a fuselage 130, a landing
gear 140, and an empennage 150. Rotor system 110
may rotate blades 120. Rotor system 110 may include a
control system for selectively controlling the pitch of each
blade 120 in order to selectively control direction, thrust,
and lift of helicopter 100. Fuselage 130 represents the
body of helicopter 100 and may be coupled to rotor sys-
tem 110 such that rotor system 110 and blades 120 may
move fuselage 130 through the air. Landing gear 140
supports helicopter 100 when helicopter 100 is landing
and/or when helicopter 100 is at rest on the ground. Em-
pennage 150 represents the tail section of the aircraft
and features a rotor system 110" and blades 120’. Rotor
system 110’ and blades 120’ may collectively provide
thrust in the same direction as the rotation of blades 120
so as to counter the torque effect created by rotor system
110 and blades 120. Teachings of certain embodiments
relating to rotor systems described herein may apply to
rotor system 110, rotor system 110’°, and/or other rotor
systems, including but not limited to non-helicopter rotor
systems.

[0008] FIGURE 2 shows rotor system 110 and a blade
120 according to one example embodiment. In the ex-
ample of FIGURE 2, rotor system 110 features a drive
train 112, a yoke 114, and a grip 116. Drive train 112
features a power source 112a and a drive shaft 112b. In



3 EP 2 687 441 A1 4

some examples, rotor system 110 may include more or
fewer components. For example, FIGURE 2 does not
show components such as a gearbox, a swash plate,
drive links, drive levers, and other components that may
be incorporated. Power source 112a, drive shaft 112b,
yoke 114, and grip 116 are mechanical components for
generating and transmitting torque and rotation. Drive
train 112 may include a variety of components, including
an engine, a transmission, and differentials. In operation,
drive shaft 112breceives torque orrotational energy from
power source 112a and rotates yoke 114. Blades 120
are coupled to yoke 114 by grips 116. Rotation of yoke
114 causes grips 116 and blades 120 to rotate about
drive shaft 112b.

[0009] As will be explained in greater detail below,
grips 116 and blades 120 may be subject to a variety of
different forces. For example, rotation of grips 116 and
blades 120 may result in a centrifugal force against grips
116 and blades 120 in a direction away from drive shaft
112b. As another example, blades 120 may transfer tor-
sion forces to grips 116. As yet another example, the
weight of grip 116 and blade 120 may result in a trans-
verse force being applied against grip 116.

[0010] Bearings may be provided to protect compo-
nents of rotor system 110 against centrifugal and trans-
verse forces. For example, FIGURE 3 shows a bearing
160 that may be coupled to grip 116 for protecting against
centrifugal forces. Bearing 160 features elastomeric ma-
terial 162 coupled to a bearing housing member 164.
[0011] Elastomeric material 162 may include any ma-
terial, such as a polymer, that has the property of viscoe-
lasticity (colloquially, "elasticity"). An example of an elas-
tomeric material is rubber. Elastomeric materials gener-
ally have a low Young’s modulus and a high yield strain
when compared to other materials. Elastomeric materials
are typically thermosets having long polymer chains that
cross-link during curing (i.e., vulcanizing). Elastomeric
materials may absorb energy during compression but
may also be prone failure during tension and torsion.
[0012] Bearing housing member 164 provides a sur-
face for supporting elastomeric material 162. In one ex-
ample, bearing housing member 164 is formed from a
metallic material such as titanium. Bearing housing mem-
ber 164 includes mounting locations 166 for mounting
bearing housing member to grip 116. In some scenarios,
bearing housing member 164 may be mounted at mount-
ing locations 166 using bolts, screws, or other devices.
[0013] Typically, bearing housing member 164 would
include at least two mounting locations 166. Mounting
devices may be placed at mounting locations 166 to se-
cure bearing housing member 164 to grip 116. In the
example of FIGURE 3, bearing housing member 164 in-
cludes four mounting locations 166. By having at least
two mounting locations 166, mounting devices at mount-
ing locations 166 may also prevent bearing housing
member 164 from rotating relative to grip 116 in addition
to securing bearing housing member 164 to grip 116. For
example, bearing housing member 164 may be subject
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to torsion forces from blade 120, and mounting devices
at mounting locations 166 may be subject to shear forces
as aresult of the torsion forces. For example, in FIGURE
3, each mounting location 166 as a distance from the
center of bearing housing member 164, and torsion forc-
es on bearing housing member 164 may transfer shear
forces to the mounting devices atmounting locations 116.
[0014] In the example of FIGURE 3, grip 116, bearing
housing member 164, mounting locations 166, and the
mounting devices may be sized to withstand the torsion
forces. For example, if the diameter of each mounting
device is too small, the mounting devices might fracture
and cause bearing housing member 164 to detach from
grip 116. Thus, the diameter of the mounting devices
may be larger to accommodate the torsion forces, mount-
ing locations 166 may also be larger to accommodate
larger mounting devices, and grip 116 and bearing hous-
ing member 164 may be thicker in order to distribute forc-
es appropriately. Thus, the overall size and weight of
bearing 160 may be larger to accommodate the torsion
forces.

[0015] Teachings of certain embodiments recognize
the capability to reduce the overall size and weight of
bearing 160. In particular, teachings of certain embodi-
ments recognize the capability to reduce or even elimi-
nate the shear forces on an attachment member. In some
embodiments, shear forces on an attachment member
may be reduced by only providing a single attachment
member at the center of the bearing housing member
and by providing an anti-rotation member separate from
the attachment member to carry the torsion forces.
[0016] FIGURES 4A and 4B shows a bearing 200 ac-
cording to one example embodiment. Bearing 200 fea-
tures an outer housing member 210, an inner housing
member 220, an anti-rotation member 230, elastomeric
material 240, and a single attachment member 250. FIG-
URE 4A shows bearing 200 with single attachment mem-
ber 250, and FIGURE 4B shows bearing 200 with single
attachment member 250 removed from anti-rotation
member 230. In operation, anti-rotation member 230 may
reduce shear forces on single attachment member 250
by carrying the torsion forces.

[0017] Outer housing member 210, inner housing
member 220, and anti-rotation member 230 may support
elastomeric material 240. Elastomeric material 240 may
include any elastic material, such as materials described
with regard to elastomeric material 162 shown in FIGURE
3. Outer housing member 210, inner housing member
220, and anti-rotation member 230 may be constructed
from a common material or different materials. For ex-
ample, in one embodiment, inner housing member 220
and anti-rotation member 230 are constructed as one
part. In some embodiments, outer housing member 210,
inner housing member 220, and anti-rotation member
230 are formed from a metallic material such as titanium.
Anti-rotation member 230 is described in greater detail
with regard to FIGURES 5A and 5B.

[0018] Single attachment member 250 allows bearing
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200 to be attached to another device, such as grip 116
or a bearing mount coupled to grip 116. Single attach-
ment member 250 is coupled to anti-rotation member
230. In some embodiments, single attachment member
250 and anti-rotation member 230 are permanently cou-
pled. For example, in one embodiment, anti-rotation
member 230 and single attachmentmember 250 are con-
structed as the same part, as shown in FIGURE 4A. In
other embodiments, single attachment member 250 is
removably coupled with anti-rotation member 230. For
example, in some embodiments, single attachment
member 250 may thread into an opening within anti-ro-
tation member 230. FIGURE 4B shows bearing 200 with
single attachment member 250 removed. Single attach-
ment member 250 is described in greater detail with re-
gard to FIGURES 5A and 5B.

[0019] In some embodiments, single attachment 250
may feature an attachment mechanism 252 opposite an-
ti-rotation member 230 that couples bearing 200 to grip
116. In the example of FIGURE 4A, attachment mecha-
nism 252 is a locking pin that may be inserted after single
attachment member 250 slides into an openingin a bear-
ing mount. Attachment mechanism 252 will be described
in greater detail with regard to FIGURES 5A and 5B.
[0020] FIGURES 5A and 5B show bearing 200 of FIG-
URE 4B installed in a bearing mount 300. FIGURE 5A
shows a cross-section of bearing 200 and bearing mount
300 along the line indicated in FIGURE 5B, and FIGURE
5B shows a cross-section of bearing 200 and bearing
mount 300 along the line indicated in FIGURE 5A. Bear-
ing mount 300 is coupled to grip 160. Bearing mount 300
features an anti-rotation opening 310 and an attachment
opening 320. In operation, anti-rotation opening 310 re-
ceives anti-rotation member 230, and attachment open-
ing 320 receives attachment member 250. Anti-rotation
opening 310 and anti-rotation member 230 are config-
ured such that the surface of anti-rotation opening 310
contacts the surface of anti-rotation member 230 and pre-
vents anti-rotation member 230 from rotating within anti-
rotation opening 310 when anti-rotation opening 310 re-
ceives anti-rotation member 230. In the example of FIG-
URES 5A and 5B, anti-rotation opening 310 and anti-
rotation member 230 have approximately planar surfac-
es that contact one another and prevent anti-rotation
member 230 from rotating. In the example of FIGURE
5B, anti-rotation opening 310 and anti-rotation member
230 each have two opposite planar surfaces, and each
planar surfaces contacts an opposing planar surface and
prevents rotation. In some embodiments, anti-rotation
opening 310 and anti-rotation member 230 may have
different shapes, such as more complicated patterns, that
interlock and prevent anti-rotation member 230 from ro-
tating.

[0021] As explained above, anti-rotation member 230
may reduce shear forces on single attachment member
250 by carrying the torsion forces. Teachings of certain
embodiments recognize that shear forces on an attach-
ment member may be reduced by locating the attach-
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ment member near the center of bearing 200. In the ex-
ample of FIGURE 5A, attachment member 250 is orient-
ed along axis 330. Axis 330 extends through the approx-
imate center of bearing 200, as shown in FIGURE 5A. In
the example of FIGURE 5A, outer member 210, inner
member 220, anti-rotation member 230, elastomeric ma-
terial 240, single attachment member 250, bearing 300,
opening 310, and opening 320 are all coaxial, as a single
line (e.g., axis 330) may also be drawn through each of
these features. In one example embodiment, axis 330
intersects a geometric center of each of these features.
[0022] Teachings of certain embodiments also recog-
nize that shear forces may be reduced by providing only
one attachment member. Bearing 200, for example, only
includes single attachment member 250. Teachings of
certain embodiments recognize that additional attach-
ment members would necessarily be located further from
the center of bearing 200 and therefore may be subject
to greater shear forces as a result of the torsion forces
on bearing 200.

[0023] As explained above, bearing 200 features an
attachment mechanism 252. FIGURE 4A, for example,
features a locking pin that may be inserted after single
attachment member 250 is inserted into opening 320 of
bearing mount 300. In this example, the locking pin may
prevent single attachment member 250 from backing out
of opening 320.

[0024] FIGURE 5A shows single attachment member
250 and attachment mechanism 252 according to an al-
ternative embodiment. In FIGURE 5A, single attachment
member 250 threads into anti-rotation member 230 along
thread 254. In this example, attachment mechanism 252
is represented by a bolt head that presses against bear-
ing mount 300 when single attachment mechanism 300
threads into anti-rotation member 230.

[0025] In operation, according to one example embod-
iment, bearing 200 is coupled to bearing mount 300. In
particular, anti-rotation opening 310 receives anti-rota-
tion member 230, and attachment opening 320 receives
single attachment member 250. Bearing 200 is secured
to bearing mount 300 via attachment mechanism 252.
Anti-rotation member 230 is maintained in anti-rotation
opening 310 and single attachment member 250 is main-
tained in attachment opening 320 during operation of hel-
icopter 100. As the rotation speed of blades 120 increas-
es, rotor system 110 may be subjected to a centrifugal
force such that elastomeric material 240 compresses. In
addition, rotor system 110 may be subjected to a rota-
tional force such that a surface of anti-rotation member
230 contacts a surface of anti-rotation opening 310 such
that anti-rotation opening 310 prevents anti-rotation
member 230 from completing a rotation within anti-rota-
tion opening 310.

[0026] Modifications, additions, or omissions may be
made to the systems and apparatuses described herein
without departing from the scope of the invention. The
components of the systems and apparatuses may be in-
tegrated or separated. Moreover, the operations of the
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systems and apparatuses may be performed by more,
fewer, or other components. The methods may include
more, fewer, or other steps. Additionally, steps may be
performed in any suitable order.

[0027] Although several embodiments have beeniillus-
trated and described in detail, it will be recognized that
substitutions and alterations are possible without depart-
ing from the spirit and scope of the present invention, as
defined by the appended claims. To aid the Patent Office,
and any readers of any patent issued on this application
in interpreting the claims appended hereto, applicants
wish to note that they do not intend any of the appended
claims to invoke paragraph 6 of 35 U.S.C. § 112 as it
exists on the date of filing hereof unless the words "means
for" or "step for" are explicitly used in the particular claim.

Claims
1. A helicopter rotor bearing, comprising:

an elastomeric material;

a housing member coupled to the elastomeric
material; and

an anti-rotation member coupled to the housing
member opposite the elastomeric material, the
anti-rotation member comprising an anti-rota-
tion surface configured to contact a first surface
of an opening of a bearing mount when the first
opening of the bearing mount receives the anti-
rotation member of the bearing such that the an-
ti-rotation surface prevents the anti-rotation
member from completing a rotation within the
first opening.

2. The helicopter rotor bearing of claim 1, further com-
prising a second housing member coupled to the
elastomeric material opposite the housing member.

3. A helicopter comprising:

a fuselage;

a drive train coupled to the fuselage;

a yoke coupled to the drive train;

a grip coupled to the yoke;

a rotor blade coupled to the grip; and

the helicopter rotor bearing of claim 1 or claim 2.

4. A helicopter, comprising:

a fuselage;

a drive train coupled to the fuselage;

a yoke coupled to the drive train;

a grip coupled to the yoke;

a rotor blade coupled to the grip;

a bearing disposed between the drive train and
the rotor blade, the bearing comprising:
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an elastomeric material;

a housing member coupled to the elasto-
meric material; and

an anti-rotation member coupled to the
housing member opposite the elastomeric
material; and

a bearing mount coupled to the grip and com-
prising a first opening configured to receive the
anti-rotation member of the bearing, wherein the
first opening is defined at least in part by a first
surface configured to contact a corresponding
surface of the anti-rotation member when the
first opening of the bearing mount receives the
anti-rotation member of the bearing such that
the first surface prevents the anti-rotation mem-
ber from completing a rotation within the first
opening.

The helicopter rotor bearing of claim 1 or of claim 2,
or the helicopter of claim 3 or of claim 4, further com-
prising an attachment member coupled to the anti-
rotation member, the attachment member being op-
tionally removably coupled to the anti-rotation mem-
ber, the attachment member optionally comprising
a coupling mechanism opposite the anti-rotation
member, the coupling mechanism operable to re-
movably couple the attachment member to the bear-
ing mount.

The helicopter of claim 3 or claim 4, wherein the bear-
ing mount further comprises a second opening de-
fining a passageway through the bearing mount, the
rotor system further comprising:

an attachment member coupled to the anti-ro-
tation member and configured to pass through
the passageway of the bearing mount when the
first opening of the bearing mount receives the
anti-rotation member of the bearing.

The helicopter of claim 3 or claim 4, wherein the at-
tachment member is removably coupled to the bear-
ing mount opposite the bearing.

The helicopter of claim 3 or claim 4 or claim 7, where-
in the first opening is defined at least in part by a
second surface opposite the first surface, the second
surface being configured to contact a second corre-
sponding surface of the anti-rotation member when
the first opening of the bearing mount receives the
anti-rotation member of the bearing such that the
first opening and the second opening prevent the
anti-rotation member from completing a rotation
within the first opening.

The helicopter or helicopter rotor bearing of claim 5
or claim 6 or claim 7, wherein the attachment mem-
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ber is the only mechanism for coupling the bearing
to the bearing mount.

The helicopter or helicopter rotor bearing of claim 3
or claim 4 or claim 5 or claim 6 wherein the elasto-
meric material, the housing member, the anti-rota-
tional member, the bearing mount, and optionally the
attachment member are coaxial.

The helicopter of claim 3 or of claim 4, further com-
prising a second housing member coupled to the
elastomeric material opposite the housing member.

A method for preventing rotation of a rotor bearing,
the rotor bearing comprising an elastomeric material,
a housing member coupled to the elastomeric ma-
terial, and an anti-rotation member coupled to the
housing member opposite the elastomeric material,
the method comprising:

maintaining the anti-rotation member of the rotor
bearing in a first opening of a bearing mount,
wherein the first opening is defined at least in
partby afirst surface that contacts a correspond-
ing surface of the anti-rotation member;
subjecting the rotor system to a centrifugal force
such that the elastomeric material compresses;
and

subjecting the bearing to a rotational force such
that the corresponding surface of the anti-rota-
tion member contacts the first surface and the
first surface prevents the anti-rotation member
from completing a rotation within the first open-

ing.

The method of claim 12, wherein the bearing mount
further comprises a second opening defining a pas-
sageway through the bearing mount, wherein the ro-
tor system further comprises an attachment member
coupled to the anti-rotation member, the method fur-
ther comprising:

passing the attachment bar through the pas-
sageway of the bearing mount; and

coupling an end of the attachment bar opposite
the anti-rotation member to the bearing mount.

The method of claim 12 or claim 13, wherein
the attachment member is the only mechanism for
coupling the bearing to the bearing mount.

The method of claim 12 or claim 13, wherein

the bearing further comprises a second housing
member coupled to the elastomeric material oppo-
site the housing member.
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Amended claims in accordance with Rule 137(2)
EPC.

1. A helicopter rotor bearing (200), comprising:

an elastomeric material (240);

an inner housing member (220) coupled to the
elastomeric material (240); and

characterized by an anti-rotation member
(230) coupled to the inner housing member
(220) opposite the elastomeric material (240),
the anti-rotation member (230) comprising an
anti-rotation surface configured to contact a first
surface of an opening of a bearing mount when
the first opening of the bearing mount receives
the anti-rotation member of the bearing such that
the anti-rotation surface prevents the anti-rota-
tion member from completing a rotation within
the first opening.

2. The helicopter rotor bearing (200) of claim 1, fur-
ther comprising an outer housing member coupled
to the elastomeric material opposite the housing
member.

3. A helicopter (100) comprising:

a fuselage (130);

adrive train (110) coupled to the fuselage (130);
a yoke (114) coupled to the drive train (110);

a grip (116) coupled to the yoke;

a rotor blade (120) coupled to the grip (116);
the helicopter rotor bearing (200) of claim 1 or
claim 2; and

a bearing mount coupled to the grip and com-
prising a first opening configured to receive the
anti-rotation member of the bearing, wherein the
first opening is defined at least in part by a first
surface configured to contact a corresponding
surface of the anti-rotation member when the
first opening of the bearing mount receives the
anti-rotation member of the bearing such that
the first surface prevents the anti-rotation mem-
ber from completing a rotation within the first
opening.

4. The helicopter rotor bearing (200) of claim 1 or of
claim 2, or the helicopter (100) of claim 3, further
comprising an attachment member (250) coupled to
the anti-rotation member (230), the attachment
member (250) being optionally removably coupled
to the anti-rotation member (230), the attachment
member (250) optionally comprising a coupling
mechanism (252) opposite the anti-rotation member
(230), the coupling mechanism (252) operable to re-
movably couple the attachment member (230) to the
bearing mount (300).
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5. The helicopter (100) of claim 3, wherein the bear-
ing mount (300) further comprises a second opening
(320) defining a passageway through the bearing
mount (300), the rotor system further comprising:

an attachment member (250) coupled to the an-
ti-rotation member (230) and configured to pass
through the passageway of the bearing mount
(300) when the first opening of the bearing
mount (300) receives the anti-rotation member
(230) of the bearing (200).

6. The helicopter (100) of claim 3, wherein the at-
tachment member (250) is removably coupled to the
bearing mount (300) opposite the bearing (200).

7. The helicopter (100) of claim 3 or claim 6, wherein
the first opening (310) is defined at least in part by
a second surface opposite the first surface, the sec-
ond surface being configured to contact a second
corresponding surface of the anti-rotation member
(230) when the first opening (310) of the bearing
mount (300) receives the anti-rotation member (230)
of the bearing (200) such that the first opening (310)
and the second opening (320) prevent the anti-rota-
tion member (230) from completing a rotation within
the first opening (230).

8. The helicopter (100) or helicopter rotor bearing
(100) of claim 4 or claim 5 or claim 6, wherein the
attachment member (230) is the only mechanism for
coupling the bearing (200) to the bearing mount
(300).

9. The helicopter (100) or helicopter rotor bearing
(200) and bearing mount (300) of claim 3 or claim 5
or claim 6 wherein the elastomeric material (240),
the inner housing member (220), the anti-rotational
member (230), the bearing mount (300), and option-
ally the attachment member (230) are coaxial.

10. The helicopter (100) of claim 3, further compris-
ing an outer housing member (210) coupled to the
elastomeric material (240) opposite the inner hous-
ing member (220).

11. A method for preventing rotation of a rotor bear-
ing (200), the rotor bearing (200) comprising an elas-
tomeric material (240), an inner housing member
(220) coupled to the elastomeric material (240), and
characterized by an anti-rotation member (230)
coupled to the inner housing member (220) opposite
the elastomeric material (240), the method compris-

ing:

maintaining the anti-rotation member (230) of
the rotor bearing (200) in a first opening (310)
of a bearing mount (300), wherein the first open-
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ing (310) is defined at least in part by a first sur-
face that contacts a corresponding surface of
the anti-rotation member (230);

subjecting the rotor system to a centrifugal force
such that the elastomeric material (240) com-
presses; and

subjecting the bearing (200) to a rotational force
such that the corresponding surface of the anti-
rotation member (230) contacts the first surface
and the first surface prevents the anti-rotation
member from completing a rotation within the
first opening (230).

12. The method of claim 11, wherein the bearing
mount (300) further comprises a second opening
(320) defining a passageway through the bearing
mount (300), wherein the rotor system further com-
prises an attachment member (250) coupled to the
anti-rotation member (230), the method further com-
prising:

passing the attachment member (250) through
the passageway of the bearing mount (300); and
coupling an end of the attachment member (250)
opposite the anti-rotation member (230) to the
bearing mount (300).

13. The method of claim 11 or claim 12, wherein
the attachment member (250) is the only mechanism
for coupling the bearing (200) to the bearing mount
(300).

14. The method of claim 11 or claim 12, wherein
the bearing (200) further comprises an outer housing
member (210) coupled to the elastomeric material
(240) opposite the inner housing member (220).
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